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,QWURGXFWLRQ
&KLOHVFDSLWDO6DQWLDJRLVORFDWHGDWODWLWXGH6DQGSUHVHQWVDVHPLDULGFOLPDWH)URP2FWREHUWR0D\
KLJKOHYHOVRIUDGLDWLRQDUHREVHUYHGDQGWKHUHLVDOPRVWQRUDLQ-DQXDU\LVWKHZDUPHVWPRQWKZLWKDQDYHUDJHRI
VXQVKLQHRIKRXUVPHDQPD[LPXPWHPSHUDWXUHRI&DQGPHDQPLQLPXP&>@
2YHU WKH SDVW \HDUV HFRQRPLF JURZWK KDV WUDQVIRUPHG WKH FLW\ LQWR D PDMRU 6RXWK $PHULFDQ LQGXVWULDO DQG
ILQDQFLDOFHQWHU$PRQJRWKHUFRQVHTXHQFHVRIVXFKGHYHORSPHQWRIILFHEXLOGLQJVKDYHSUROLIHUDWHGRYHU
P ZHUH EXLOW RQO\ EHWZHHQ  DQG  >@ 0RVW RI WKHVH EXLOGLQJV DUH EXLOW ZLWK OLJKWZHLJKW IDoDGHV
FKDUDFWHUL]HG E\ ODUJH JOD]HG VXUIDFHV *LYHQ 6DQWLDJR¶V FOLPDWH DQG ODWLWXGH WKLV EXLOGLQJ W\SRORJ\ SURGXFHV
RYHUKHDWLQJDQGJODUHZKLFKWUDQVODWHVLQWRDKLJKFRROLQJHQHUJ\GHPDQGDQGGLVFRPIRUW>@
&RPSOH[ )HQHVWUDWLRQ 6\VWHPV &)6 UHIHU WR DQ\ZLQGRZ WHFKQRORJ\ WKDW LQFRUSRUDWHV D QRQVSHFXODU OD\HU
VXFKDVEOLQGVRUVKXWWHUV7KH\DUHDQHIIHFWLYHZD\WRUHGXFHHQHUJ\GHPDQG>@UHGXFLQJVRODUKHDWJDLQVIRUDV
PXFKDVIRUIXOO\VKDGHGJOD]LQJDQGLPSURYLQJWKHLQWHUQDOHQYLURQPHQWRIEXLOGLQJV>@
6HYHUDOVWXGLHVKDYHIRFXVHGRQHYDOXDWLQJWKHHIILFDF\RI&)6WKURXJKVRIWZDUHVLPXODWLRQV+RZHYHUDVPDQ\
&)6 VKRZFRPSOH[ WKHUPDO DQGRSWLFDO EHKDYLRU LW LVKDUG WR DFFXUDWHO\PRGHO WKHP2Q WKHRWKHUKDQG OLJKWLQJ
SHUIRUPDQFHLVKLJKO\LPSRUWDQWGXHWRYLVXDOFRPIRUWDQGYLVLRQWRWKHRXWVLGH>@0RVWVWXGLHVIRFXVHLWKHURQWKH
WKHUPDOSHUIRUPDQFHRURQWKHOLJKWLQJSHUIRUPDQFHZKHUHDVERWKIDFWRUVQHHGWREHDGGUHVVHGVLPXOWDQHRXVO\ZKHQ
GHFLGLQJZKDWW\SHRIVWUDWHJ\ZLOOEHLPSOHPHQWHGWRLPSURYHEXLOGLQJGHVLJQ
,QWKLVSDSHU&)6FDVHVZLOOXQGHUJRH[SHULPHQWDODQDO\VLV$&RHIILFLHQWRI3HUIRUPDQFH&23ZLOOEHXVHG
WRGHILQHWKHUPDOSHUIRUPDQFHDQGD8VHIXO'DLO\'D\OLJKW$YDLODELOLW\8'',IDFWRUZLOOEHXVHGWRFKDUDFWHUL]H
OLJKWLQJSHUIRUPDQFH,QWKHHQGDUHFRPPHQGDWLRQFRQVLGHULQJERWKIDFWRUVZLOOEHJLYHQDLPHGDWKHOSLQJGHVLJQHUV
WRFKRRVHDVRODUFRQWUROV\VWHP
0HWKRGRORJ\
2.1. Experimental Set-up 
7KHODERUDWRU\FRQVLVWVRIWZRFDORULPHWULFURRPV±ZKLFKIURPKHUHRQZLOOEHUHIHUUHGWRDV³WHVWURRPV´ZLWK
GLPHQVLRQVHPXODWLQJDVPDOO VL]HRIILFH WKH\DUHPZLGHPGHHSDQGPKLJK7KH\DUHERWKIXOO\
JOD]HGRQRQHRIWKHLUIDoDGHVDQGDUHKLJKO\LQVXODWHGRQWKHUHVWRIZDOOVIORRUDQGFHLOLQJ7KHLQVXODWLRQVLVPDGH
RIPPKLJKGHQVLW\SRO\XUHWKDQHZKLFKLVFRYHUHGE\VWHHO7HVWURRP1LVOHIWZLWKRXWDQ\VRODUSURWHFWLRQ
RXWVLGHRULQVLGHWKHJOD]HGIDoDGH7HVWURRP1LVSURYLGHGZLWKH[WHUQDO&)6LQVWDOOHGRQDSDQHOLQIURQWRIWKH
JOD]LQJZKLFKVXUSDVVHVWKHZLQGRZIRUFPLQDOOGLUHFWLRQV
)LJD7HVWURRP1WRWKHULJKW7HVWURRP1ZLWK&)6&DVHWRWKHOHIWE&DVHF&DVHG&DVHH&DVH

7KHWHVWURRPVDUH LQDVKDGHIUHHORFDWLRQLQ WKHPLGGOHRIDSDUNLQJORW7KH\DUHSURYLGHGZLWKDFRQWUROOHG
KHDWLQJDQGFRROLQJV\VWHPZKLFKPDLQWDLQV WKH LQGRRU WHPSHUDWXUHDW&7KH\DUHPRXQWHGRQZKHHOVZKLFK
DOORZVIRUWKHPWREHURWDWHGDQGVRPHDVXUHPHQWVDUHSRVVLEOHLQGLIIHUHQWRULHQWDWLRQV
$ VHW RI  S\UDQRPHWHUV PHDVXUHV WKH LQFRPLQJ VRODU UDGLDWLRQ RQ GLIIHUHQW YHUWLFDO SODQHV 7KHUH DUH WZR
S\UDQRPHWHUVRQWRSRIHDFKWHVWURRP7ZRDUHSODFHGLQGRRUVRQWHVWURRP1YHU\FORVHWRWKHZLQGRZVXUIDFH
2QWHVWURRP1WZRPRUHS\UDQRPHWHUVDUHSODFHGLQEHWZHHQWKHVRODUSURWHFWLRQGHYLFHDQGWKHZLQGRZZKLOH
WKHUHPDLQLQJS\UDQRPHWHUVDUHSODFHGRQWKHLQWHULRUVLGHRIWKHJOD]LQJ
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,QRUGHU WRPHDVXUH WKH LOOXPLQDQFH OX[RPHWHUV ORFDWHGDORQJDFHQWUDO OLQHSHUSHQGLFXODU WR WKHZLQGRZDUH
SODFHGRQHDFKWHVWURRPDWPPPDQGPIURPWKHZLQGRZ
7KH&)6FDVHVHYDOXDWHGFRQVLVWHGRIW\SHVRIKRUL]RQWDOORXYHUVDQGYHUWLFDOORXYHUVZLWKWZRGLIIHUHQWWLOW
DQJOHV$OOORXYHUVFRUUHVSRQGWRZKLWHFRDWHGVWHHO7KHLUVL]HVDQGVKDSHVDUHGHWDLOHGLQ7DEOH

7DEOH/RXYHUVVL]HVDQGVKDSHV
 $OLJQPHQW :LGWKPP 6KDSH 'LVWDQFHEHWZHHQ
ORXYHUVPP
7LOWDQJOH 3HUIRUDWLRQV

&DVH +RUL]RQWDO  )ODW  RSHQLQJGRZQ 
&DVH 9HUWLFDO  )ODW  RSHQLQJ(DVW 
&DVH 9HUWLFDO  )ODW  RSHQLQJ:HVW 
&DVH +RUL]RQWDO  &XUYHG  RSHQLQJGRZQ 
&DVH +RUL]RQWDO  &XUYHG  RSHQLQJGRZQ 

0HDVXUHPHQWVZHUHFDUULHGRXWIURP-DQXDU\WRHDUO\0D\ZKLFKSDUWLDOO\FRUUHVSRQGVWR&KLOH¶VVXPPHUDQG
DXWXPQVHDVRQV2QO\PHDVXUHPHQWVIURPFOHDUVN\GD\VZHUHFRQVLGHUHGIRUWKHDQDO\VLV7KH\ZHUHPDGHIRU
RULHQWDWLRQVKLJKO\DIIHFWHGE\VRODUUDGLDWLRQRQWKH6RXWKHUQ+HPLVSKHUH1RUWK1RUWKHDVWDQG1RUWKZHVW

7DEOH'DWHVRIPHDVXUHPHQWV
 1RUWK   1RUWKHDVW   1RUWKZHVW  
 Day 1 Day 2 Day 3 Day 1 Day 2 Day 3 Day 1 Day 2 Day 3 
&DVH )HE )HE 1$ -DQ -DQ 1$ 0DU 0DU $SU
&DVH )HE )HE 1$ -DQ -DQ 1$ $SU 0D\ 1$
&DVH 0DU 0DU 1$ -DQ -DQ 1$ 0DU 0DU 0DU
&DVH )HE )HE )HE $SU $SU $SU $SU $SU $SU
&DVH )HE )HE )HE -DQ -DQ -DQ $SU $SU 1$
2.2. Evaluation of performance 
&)6 DUHPHDQW WR UHGXFH WKH KHDW JDLQV HQWHULQJ D URRP IURP VRODU UDGLDWLRQ+HQFH WKHUPDO SHUIRUPDQFH LV
HYDOXDWHGE\FRPSDULQJWKHDPRXQWRIUDGLDWLRQHQWHULQJWKHZLQGRZRIWHVWURRP1DQG1ZLWKRXWDQGZLWK
&)6 GXULQJRQHGD\%\ LQWHJUDWLQJ WKH UDGLDWLRQ DW HDFK WLPH VWHS WKH GDLO\ VRODU KHDW JDLQ RI WKH WHVWURRP LV
HVWLPDWHG



:KHUHWKHVXEVFULSW݅GHQRWHVWKHQXPEHURIWKHWHVWURRPܴ௜௉LVWKHVKRUWZDYHUDGLDWLRQHQWHULQJWKHURRPDQG
LVPHDVXUHGE\WKHS\UDQRPHWHUV7KHVHFRQGWHUPRIWKHVXPUHIHUVWRWKHORQJZDYHUDGLDWLRQHPLWWHGIURPWKH
JODVVDQGLVFDOFXODWHGZLWKWKH6WHIDQ%ROW]PDQQ/DZZKHUHߪ ൌ ͷǡ͸͹Ͳ͵ ή ͳͲି଼ܹȀ݉ଶܭସDQGߝLVWKHHPLVVLYLW\
RIWKHREMHFWLQWKLVFDVHߝ ൌ Ͳǡͺ͹ ௌܶLVWKHLQWHUQDOWHPSHUDWXUHRIWKHJODVVDQG ܶ௖LVWKHWHPSHUDWXUHRIWKH
URRPοݐWKHWLPHVWHSXVHGIRULQWHJUDWLQJZDVPLQ
$&RHIILFLHQWRI3HUIRUPDQFHLVFDOFXODWHGIRUHDFK&)6DVIROORZV




:KHUHܧଵ DQGܧଶ DUH WKH VRODU KHDW JDLQV LQ WHVWURRP 1 DQG WHVWURRP 1 UHVSHFWLYHO\ (DFK FDVH ZDV
PHDVXUHGXQWLOWKHUHZHUHDWOHDVWWZRFOHDUVN\GD\VUHFRUGHG,QVRPHFDVHVWKHPHDVXUHPHQWVDUHDYDLODEOHIRU
GD\V7KLVGDWDZDVDYHUDJHGLQRUGHUWRSUHVHQWRQH&23IRUHDFKFDVH
   i iP iS iCE R T T tHV   '¦
 

E E
COP
E
 
 Waldo Bustamante et al. /  Energy Procedia  78 ( 2015 )  2494 – 2499 2497
8VHIXO'D\OLJKW ,OOXPLQDQFH 8', LV GHILQHG DV WKH DQQXDORFFXUUHQFHRI LOOXPLQDQFHV DFURVV WKHZRUNSODQH
ZKHUHDOOWKHLOOXPLQDQFHVDUHZLWKLQWKHUDQJHOX[>@)RUWKHSXUSRVHRIWKHSUHVHQWSDSHUWKHPLQLPXP
LOOXPLQDQFHWKDWLQWHUHVWVXVLVWKHRQHWKDWHQDEOHVZRUNRIILFHZLWKRXWWKHQHHGRIDUWLILFLDOOLJKWDQGVRWKHORZHU
WKUHVKROGZDVLQFUHDVHGIURPOX[WROX[7KHXSSHUWKUHVKROGFRXOGEHFRQVLGHUHGDVDQLQGLFDWRURIJODUH
DQGZDVPDLQWDLQHGDWOX[2QWKHRWKHUKDQGRQO\GDLO\LOOXPLQDQFHGDWDLVDYDLODEOHDQGVRLQVWHDGRIDQQXDO
RFFXUUHQFHGDLO\RFFXUUHQFHEHWZHHQZRUNLQJKRXUV  WRZDVXVHG IRU FDOFXODWLRQV:HZLOOXVH WKH
FRQFHSW RI8VHIXO'DLO\'D\OLJKW ,OOXPLQDQFH 8'', LQ RUGHU WR GLIIHUHQWLDWH RXU FDOFXODWLRQV IURP WKHZLGHO\
NQRZQ8',IDFWRU
5HVXOWVDQGGLVFXVVLRQ
)LJVKRZVWKHFDOFXODWHG&23IRUDOOFDVHVWHVWHGVKRZLQJWKDWWKHPRVWHIIHFWLYHFDVHVDUH&)6ZLWKKRUL]RQWDO
ORXYHUV
)LJ&RHIILFLHQWRI3HUIRUPDQFHIRU&)6FDVHVLQWKUHHRULHQWDWLRQV
7KH DQDO\VLVZRXOGEH LQFRPSOHWHZLWKRXW FRQVLGHULQJ WKHGDWH LQZKLFKPHDVXUHPHQWVZHUHPDGH 7DEOH
)LJ  VKRZV D VRODU FKDUW IRU WKH ODWLWXGH RI 6DQWLDJR LQZKLFK WKH SHUFHQWDJH RI VKDGH JHQHUDWHG E\ WKH &)6
WKURXJKRXW WKH \HDU KDV EHHQ UHSUHVHQWHG 7KH VLPXODWLRQ ZDV PDGH FRQVLGHULQJ DQ RSDTXH VFUHHQ ZLWK WKH
GLPHQVLRQVDQGSRVLWLRQRIWKHSDQHOLQZKLFKWKH&)6DUHLQVWDOOHG$QDO\]LQJWKHVXQSDWKIRU-DQXDU\VWLWFDQEH
REVHUYHGWKDWWKHSHUFHQWDJHRIVKDGHYDULHVIURPWRIRUILYHKRXUVDURXQGPLGGD\DQGLWLV]HURWKHUHVWRI
WKHGD\,IWKHSHUFHQWDJHRIVKDGHFUHDWHGE\WKHVFUHHQLV]HURWKDWPHDQVWKDWERWKWHVWURRPVZLWKDQGZLWKRXW
&)6ZLOOUHFHLYHWKHVDPHDPRXQWRIVRODUUDGLDWLRQDQGVRWKHHIILFLHQF\DWWKRVHWLPHVZLOOEH]HUR:KHUHDVRQ
WKHVWRI0D\WKHSHUFHQWDJHRIVKDGHUHPDLQVDERYHIRUWKHHQWLUHGD\&RQVHTXHQWO\IRURQHJLYHQ&)6WKH
&23FDOFXODWHGIURPPHDVXUHPHQWVPDGHLQ0D\ZLOOEHKLJKHUWKDQWKH&23FDOFXODWHGIURPPHDVXUHPHQWVPDGH
LQ-DQXDU\7KLVSKHQRPHQRQEULQJVZLWKLWVRPHOLPLWDWLRQVWKDWPXVWEHFRQVLGHUHGZKHQFRPSDULQJWKHFDOFXODWHG
&)6HIILFLHQFLHV
0HDVXUHPHQWV IRU WKH1RUWK RULHQWDWLRQZHUHPDGH IURP)HEUXDU\WK WR0DUFKWK$V H[SHFWHGZKHQ IDFLQJ
1RUWKWKHUHLVDV\PPHWU\LQWKHEHKDYLRURIFDVHVDQGDQGWKHLUHIILFLHQFLHVDUHSUDFWLFDOO\LGHQWLFDO)RUWKH
KRUL]RQWDO&)6FDVHVLWZRXOGDSSHDUWKDW&DVHLVWKHPRVWHIILFLHQW+RZHYHUWKHGLIIHUHQFHLVYHU\VPDOO
0RUHRYHUPHDVXUHPHQWVIRU&DVHZHUHPDGHDSSUR[LPDWHO\ZHHNVDIWHU&DVHZKLFKZLOOLQFUHDVHWKH&23RI
WKH IRUPHU FRPSDUHG WR WKH ODWWHU%HFDXVH RI WKLV QR FOHDU FRQFOXVLRQV FDQ EH GUDZQ DERXW WKH KRUL]RQWDO&)6
SHUIRUPDQFHIURPWKLVRULHQWDWLRQ
0HDVXUHPHQWVIRU&DVHVDQGIRUWKH1(RULHQWDWLRQZHUHPDGHIURP-DQXDU\WKWR-DQXDU\WK,WFDQEH
VHHQWKDWDVH[SHFWHG&DVHLVFRQVLGHUDEO\OHVVHIILFLHQWWKDQ&DVH7KLVLVEHFDXVH&DVHDOORZVGLUHFWVRODU
UDGLDWLRQRQJOD]LQJULJKWEHIRUHQRRQZKLFKLVWKHWLPHRIWKHGD\ZKHQWKH1(IDoDGHLVH[SRVHGWRPRUHGLUHFW
VRODUUDGLDWLRQ&DVHKRZHYHUDOORZVWKHSDVVDJHRIGLUHFWOLJKWULJKWDIWHUQRRQZKHQWKHVRODUDQJOHLVKLJKHUDQG
VRWKHUDGLDWLRQRQWKHYHUWLFDOSODQHRIWKHIDoDGHLVORZHU2QWKHRWKHUKDQG&DVHDSSHDUVDVPRUHHIILFLHQW
WKDQ&DVH7KHIDFWWKDWPHDVXUHPHQWVIRU&DVHZHUHPDGHZHHNVODWHUZKLFKPD\LQFUHDVHLWV&23PXVWEH
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FRQVLGHUHG +RZHYHU WKHGLIIHUHQFH LVPXFKELJJHU WKDQ IRU WKH1RUWKRULHQWDWLRQDQGVRRQHFRXOGGHGXFH WKDW
&DVHLVLQGHHGPRUHHIILFLHQW LQDPDJQLWXGHWKDWFDQQRWEHVWDWHGZLWKFHUWDLQW\\HW0HDVXUHPHQWVIRU&DVH
ZHUHPDGHDSSUR[LPDWHO\PRQWKVODWHU$SULOWKWR$SULOWKVRWKLVFDVH¶V&23FDQQRWEHFRPSDUHG
)LJ6RODUFKDUWIRU6DQWLDJRZLWKSHUFHQWDJHRIVKDGHJHQHUDWHGE\DQRSDTXHVFUHHQWKHVDPHVL]HRIWKH&)6WHVWHG
,Q WKH1RUWKZHVW RULHQWDWLRQ DV IRU WKH SUHYLRXV RULHQWDWLRQV KRUL]RQWDO FDVHV DUH VLJQLILFDQWO\PRUH HIILFLHQW
WKDQYHUWLFDOFDVHV7KHVLWXDWLRQIRUYHUWLFDOORXYHUVLVLQYHUVHGFRPSDUHGWRWKH1(DQGVR&DVHZKLFKDOORZV
WKHSDVVDJHRIGLUHFWVRODUUDGLDWLRQDIWHUPLGGD\LVQRZOHVVHIILFLHQWWKDQ&DVH)RUKRUL]RQWDOORXYHUV&DVH
DSSHDUVWREHPRUHHIILFLHQWWKDQ&DVHWKLVWLPHE\ZLWKPHDVXUHPHQWVPDGHZHHNVDSDUW&DVHVDQG
ZHUHPHDVXUHGRQO\RQHZHHNDSDUWVRWKHHUURULQGXFHGE\WKHGDWHLVVPDOODQGWKHUHVXOWLVWKDW&DVH&23LV
PRUHHIILFLHQW
,QRUGHUWRFRPSOHPHQWWKHWKHUPDOSHUIRUPDQFHRIWKHVWXGLHGFDVHV)LJVKRZVWKH8'',IRUWKH&)6FDVHV
WHVWHGIRUWKH1RUWKRULHQWDWLRQ,WLVSRVVLEOHWRVHHWKDWDOOFDVHVKDYHDYHU\SRRUSHUIRUPDQFHFORVHWRWKHZLQGRZ
P RU OHVV DQG DV H[SHFWHG 8'', LQFUHDVHV IRU ELJJHU GLVWDQFHV IURP WKH IDoDGH &DVH  UHDFKHV D KLJK
SHUIRUPDQFH  LQ D UHODWLYHO\ VKRUW GLVWDQFH IURP WKHZLQGRZ P  ,W LV QRW SRVVLEOH WR NQRZ DWZKDW
GLVWDQFH WKH RWKHU FDVHVZLWK VKRZ WKDW OHYHO RI SHUIRUPDQFH+RZHYHU LW FDQ EH VDLG WKDW FDVHV  DQG  KDYH D
VLPLODUSHUIRUPDQFHDQGWKH\DUHEHWWHUWKDQERWKYHUWLFDOFDVHV&DVHDQG&DVHZKLFKKDYHDQDOPRVWLGHQWLFDO
SHUIRUPDQFHDVZRXOGEHH[SHFWHGIRUWKH1RUWKRULHQWDWLRQ


)LJ8'',IRUWKH1RUWKRULHQWDWLRQ

 Waldo Bustamante et al. /  Energy Procedia  78 ( 2015 )  2494 – 2499 2499
$QRWKHU LPSRUWDQW IDFWRU WR DQDO\]H ZKHQ FRPSDULQJ &)6 HIIHFWLYHQHVV IRU RIILFH URRPV LV WKH YLHZ WR WKH
RXWVLGH)LJ VKRZV WKH YLHZ IURP LQVLGH WKH WHVWURRP WRZDUGV WKHZLQGRZ IRU DOO KRUL]RQWDO FDVHV7ZR FDVHV
DOORZIRUDYLHZWRWKHRXWVLGH&DVHKDVVWULSVRIFOHDURXWVLGHYLHZZKLFKJHWELJJHUDVRQHJHWVFORVHU WR WKH
ZLQGRZ  3HUIRUDWLRQV LQ &DVH  SHUPLW D YLHZ WR WKH RXWVLGH LQ WKH HQWLUH ZLQGRZ EXW ZLWK D FHUWDLQ OHYHO RI
EOXUULQHVV&DVHSUDFWLFDOO\GRHVQRWDOORZYLHZWRWKHRXWVLGH
)LJ9LHZIURPWKHLQVLGHWRZDUGVWKHZLQGRZD&DVHE&DVHF&DVH
&RQFOXVLRQV
7KLVSDSHUGLVFXVVHVWKHH[SHULPHQWDOSHUIRUPDQFHRI&)6DVDPHDQVWRUHGXFHRYHUKHDWLQJDQGLPSURYHLQGRRU
LOOXPLQDQFHFRQGLWLRQV7KHDQDO\VLVH[WHQGVWRW\SHVRI&)6LQWKUHHRULHQWDWLRQV
&DVH  KRUL]RQWDO FXUYHG ORXYHUV ZLWKRXW JDSV EHWZHHQ ORXYHUV DQG ZLWKRXW SHUIRUDWLRQV SURYHG WKH EHVW
SHUIRUPDQFHLQWHUPVRIERWKWKHUPDODQGOLJKWLQJHIILFLHQF\&DVHKRUL]RQWDOIODWORXYHUVZLWKJDSVDQG&DVH
KRUL]RQWDOFXUYHGORXYHUVZLWKRXWJDSVDQGZLWKSHUIRUDWLRQVIROORZZLWKDGLIIHUHQFHRIOHVVWKDQZLWKWKH
IRUPHUFDVH LQ WHUPVRI WKHUPDOHIILFLHQF\+RZHYHU WKHVH WZRFDVHVDOORZDYLHZWR WKHRXWVLGHZKLFK WKHILUVW
FDVHGRHVQRWVRWKH\PD\EHFRQVLGHUHGE\GHVLJQHUVDVDEHWWHURSWLRQIRURIILFHEXLOGLQJV&)6PDGHRIYHUWLFDO
ORXYHUVFRQVLVWHQWO\VKRZHGWKHZRUVWSHUIRUPDQFHIRUDOOWKHRULHQWDWLRQVWHVWHG1RUWK1RUWKHDVWDQG1RUWKZHVW
,W ZDV REVHUYHG WKDW WKH GDWH LQ ZKLFK PHDVXUHPHQWV ZHUH PDGH DIIHFWV WKH SHUIRUPDQFH UHVXOWV 1HZ
H[SHULPHQWVVKRXOGFRQVLGHUWRFRPSDUH&)6ZLWKPHDVXUHPHQWVPDGHZLWKLQDODSVHRIOHVVWKDQWZRZHHNVDQG
FORVHUWRWKHHTXLQR[LQRUGHUWRPLQLPL]HWKLVSKHQRPHQDDQGWRREWDLQPRUHDFFXUDWHUHVXOWV
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